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http://dx.doi.org/10.1016/j.fjs.2013.Summary A unique case of pilocytic astrocytoma (PCA) with leptomeningeal dissemination
occurring after surgery in a 2-year-old boy who presented with progressive left-sided weakness
is reported. A cranial magnetic resonance imaging (MRI) disclosed a lesion with a cystic compo-
nent in the right thalamus and basal ganglia. The lesion was subtotally resected and diagnosed
by the pathology department to be a PCA. An MRI 16 days after surgery revealed a residual
tumor with a tumor seeding along the surgical tract and in the meninges. The patient then
underwent chemotherapy and a cranial MRI. Eleven months later the patient did not disclose
any residual or additional lesions. The patient continues to do well at the time of this writing.
This case illustrates a unique instance of leptomeningeal dissemination through the surgical
tract of a resected cerebral PCA in a child.
Copyright ª 2013, Taiwan Surgical Association. Published by Elsevier Taiwan LLC. All rights
reserved.1. Introductioneurosurgery, Department of
ty Hospital, 100 Tzyou 1st
w (J.-K. Loh).
ight ª 2013, Taiwan Surgical Asso
05.005Pilocytic astrocytoma (PCA; WHO Grade 1) has a benign
biologic behavior and carries one of the highest survival rates
among all types of astrocytoma. However, it occasionally
shows atypical behavior characterized by local recurrence
or, rarely, by malignant transformation and metastaticciation. Published by Elsevier Taiwan LLC. All rights reserved.
Leptomeningeal dissemination of PCA in a child 167spread.1e3 The dissemination of low-grade gliomas has been
documented in only a few cases.4e6 Leptomeningeal
dissemination of PCA in children is even rarer.1,2,4 We herein
present a case of PCA with leptomeningeal dissemination
demonstrated by a cranialmagnetic resonance imaging (MRI)
after surgical management, and discuss the possible mech-
anism of this complication.2. Case report
A 33-month-old boy was admitted on September 10, 2007
with a 6-month history of progressive left-sided weakness.
Results of a neurological examination revealed left hemi-
paresis. Tendon reflexes were increased in his left limbs
and Babinski’s sign was present on the left. A cranial MRI
disclosed a solid, well-circumscribed, contrast-enhancing
mass in the right thalamus and basal ganglia, withFigure 1 (A) Gadolinium-enhanced axial T1-weighted image and
mass with an intensely enhanced mural nodule (7.9 cm  5.4 cm
postoperative gadolinium-enhanced coronal T1-weighted image of t
tissue along the surgical tract with extension into the subdural spa
head). (D) A postchemotherapy contrast-enhanced T1-weighted cohypointense signal in T1- and hyperintense signal in T2-
weighted images and a cystic component (Fig. 1A and B).
The lesion was subtotally resected on September 12,
2007. A histopathological examination showed a moder-
ately cellular glial tumor comprised spindle-shaped cells
arranged in bundles. A biphasic pattern of loose glial tissue
and compact piloid tissue was also noted (Fig. 2A).
The sample was positive for glial fibrillary acid protein
and vimentin, showing that the tumor cells were of
astrocytic origin (Fig. 2BeD). Approximately 3% of nuclei
were positive for Ki-67 (Mib-1) in some regions. The final
diagnosis was PCA.
A postoperative MRI on September 28, 2007 revealed a
residual tumor with tumor seeding along the surgical tract
and in the meninges (Fig. 1C). Chemotherapy was recom-
mended by a pediatric oncologist and a six-course regimen
of vincristine (1.5 mg/m2) and carboplatin (175 mg/m2) was
given. A brain MRI on August 7, 2008 (Fig. 1D) did not(B) coronal T1-weighted image reveal a non-enhancing cystic
 6.4 cm) over the right basal ganglion and thalamus. (C) A
he brain shows diffuse enhancement (arrows) indicating tumor
ce. Residual tumor in the thalamic area is also noted (arrow-
ronal image did not disclose any residual or additional lesions.
Figure 2 (A) Histological appearance of pilocytic astrocytoma showing biphasic pattern of loose glial tissue and compact piloid
tissue. (B) The piloid tissue component is composed of fusiform cells with wavy fibrillary processes and Rosenthal fibers. (C) Tumor
cells diffusely positive for glial fibrillary acidic protein (immunostain, 100). (D) The percentage of immunohistochemical labeling
of nuclei for Ki-67 (Mib-1) is 2e3%.
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continues to do well at the time of this writing.3. Discussion
Leptomeningeal dissemination of PCA is uncommon; its
incidence is still undetermined and only a few cases have
been reported in the literature. Because the use of MRI has
become routine in the survey of patients with brain tumors,
a sharp increase in number of cases has been noted. In a
series of 90 PCA cases, Mamelak et al1 found an incidence
rate of 12%. Gajjar et al,5 reviewed low-grade astrocytomas
and found an incidence rate of 5.3%. Out of 162 patients
with low-grade gliomas, Civitello et al4 and associates
found six patients (3.7%) with leptomeningeal spread.
Pollack et al3 found the incidence rate of dissemination of
low-grade intracranial astrocytoma to be 4%.
The dissemination frequency appears to increase when
the primary tumor is located in the hypothalamus, is partially
resected, and when it occurs in children <3 years of age at
initial diagnosis.1,2 This kind of spread in reported cases tends
to manifest itself within 3 years of initial diagnosis.1
Dissemination from a PCA, unlike that from virtually all
other glial neoplasms, does not necessarily mean a poorer
prognosis, and many patients remain asymptomatic and sur-
vive for a long period.1,2 Reoperation for recurrent disease ispreferred, whereas radiation therapy or chemotherapy is
recommended for the treatment of multicentric or surgically
inaccessible dissemination.1
The mechanisms underlying metastatic dissemination in
glioma are probably manifold. Influences of specific extra-
cellular substrates, including proteins, glycosaminoglycans,
and parenchymal cells are involved.7 Adhesion molecule
production, protease secretion, growth factor pathway
activation, antigenic factors, and mechanical factors may
also aid in leptomeningeal spread of PCAs.2,8 PCAs are
commonly firmmasses. Intrinsic or extrinsic influences, such
as surgical manipulation, reduce intercellular adhesiveness
and thereby promote dissemination.1 Therefore, metastatic
deposits are often not detected until after resection of the
primary lesion. In our case, the metastasis was attributable
to dissemination by surgical manipulation, because the
metastatic deposits followed the surgical tract. In most re-
ported cases, seeding is only observed months or years after
surgical manipulation, but in our case this was noted 16 days
after surgical resection. This unusual occurrence indicates
the atypical behavior of this neoplasm.
In pediatric patients, low-grade astrocytoma in all its
histopathological varieties and in almost all locations within
the central nervous system has a relatively favorable
prognosis. This statement is especially true if surgical
excision is complete.9 However, if this neoplasm is not
completely resected, especially when dealing with children
Leptomeningeal dissemination of PCA in a child 169<3 years of age, it causes persistent relapses, which is an
indication for chemotherapy.10
In spite of the increasing awareness of leptomeningeal
dissemination, the reports on leptomeningeal dissemina-
tion in PCAs patients are limited to case reports or small
series. Thus, very limited data are available on the prog-
nosis and treatment of PCAs with leptomeningeal dissemi-
nation. The treatment of disseminated disease varies
widely. Multiagent chemotherapy is the most common
therapy, followed by radiation therapy alone and surgery
with radiation therapy. Chemotherapy is common in
younger patients, because radiation therapy might have
more long-term toxicity with respect to neurocognitive
function and brain growth.
Chemotherapy has promising efficacy in the treatment
of low-grade astrocytomas, although it is not necessarily a
panacea for this type of tumor. Neoadjuvant and/or adju-
vant chemotherapy may also be useful.4,6 When surgery has
failed in the treatment of patients with optic gliomas,
especially in the treatment of children <3 years of age,
administering intravenous and intra-arterial carboplatin has
produced promising results.8
The current study indicates that PCAs may have a wide
spectrum of clinical features and unusual spreading
characteristics more commonly seen in anaplastic tumors.
An MRI survey of the neuraxis is essential for the early
detection of distant spread, and early detection favorably
influences treatment.References
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